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1. Chemical context 3,6-Di(pyridin-2-yl)pyridazine and its derivatives are aromatic heterocyclic organic compounds. The syntheses of 3,6-di(pyridin-2-yl)pyridazine and its derivatives based on polyheterocycles have attracted considerable attention from pharmacists in the last few decades as they function as important pharmacophores in medicinal chemistry and pharmacology (Filali et al., 2019) . 5-[3,6-Di(pyridin-2-yl)pyridazine-4-yl]-2 0 -deoxyuridine-5 0 -O-triphosphate can be used as a potential substrate for fluorescence detection and imaging of DNA (Kore et al., 2015) . The systems containing this moiety have also shown remarkable corrosion inhibitory (Khadiri et al., 2016) . Heterocyclic molecules such as 3,6-bis(2 0 -pyridyl)-1,2,4,5-tetrazine have been used in transition-metal chemistry (Kaim & Kohlmann, 1987) . It is a bidentate chelate ligand popular in coordination chemistry and complexes of a wide range of metals, including iridium and palladium (Tsukada et al., 2001) . As a continuation of our research work devoted to the development of 3,6-di(pyridin-2-yl)pyridazine derivatives (Filali et al., 2019) , we report herein the synthesis and the molecular and crystal structures along with the Hirshfeld ISSN 2056-9890 surface analysis and the intermolecular interaction energies and density functional theory (DFT) calculations for 4-[(prop-2-en-1-yloxy)methyl]-3,6-bis(pyridin-2-yl)pyridazine.
Structural commentary
The title molecule contains two pyridine and one pyradizine rings (Fig. 1) . The pyradizine ring of the 3,6-bis(pyridin-2-yl)pyridazine unit is linked to the 4-[(prop-2-en-1-yloxy)methyl] moiety ( Fig. 1 ). Pyridazine ring A (N1/N2/C1-C4) is oriented at dihedral angles of 2.64 (3) and 15.06 (4) , respectively, to the pyridine rings B (N3/C5-C9) and C (N4/ C10-C14), while the dihedral angle between the two pyridine rings is 17.34 (4) . Atom C15 is at a distance of 0.0405 (12) Å from the best plane of pyridazine ring. The 4-[(prop-2-en-1-yloxy)methyl] moiety is nearly co-planar with the pyradizine ring, as indicated by the O1-C15-C2-C3 torsion angle of À2. 59 (14) .
Supramolecular features
In the crystal, C-H Pyrd Á Á ÁN Pyrdz (Pyrd = pyridine, Pyrdz = pyridazine) hydrogen bonds and C-H Prpoxy Á Á ÁCg i [symmetry code: (i) 1 À x, 1 À y, 1 -z; Cg is the centroid of pyridine ring B (N3/C5-C9); Prpoxy = prop-2-en-1-yloxy] (Table 1) The molecular structure of the title compound with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ) .
Cg is the centroid of pyridine ring B (N3/C5-C9). 
Figure 2
A partial packing diagram viewed along the a-axis direction with C-H Pyrd Á Á ÁN Pyrdz hydrogen bonds and C-H Prpoxy Á Á Á interactions shown, respectively, as light blue and green dashed lines.
Figure 3
A partial packing diagram viewed along the c-axis direction with C-H Pyrd Á Á ÁN Pyrdz hydrogen bonds and C-H Prpoxy Á Á Á interactions shown, respectively, as light-blue and green dashed lines.
Hirshfeld surface analysis
In order to visualize the intermolecular interactions, a Hirshfeld surface (HS) analysis (Hirshfeld, 1977; Spackman & Jayatilaka, 2009 ) was carried out by using CrystalExplorer17.5 (Turner et al., 2017) . In the HS plotted over d norm (Fig. 4) , white areas indicate contacts with distances equal to the sum of van der Waals radii, and red and blue areas indicate distances shorter (in close contact) or longer (distinct contact) than the van der Waals radii (Venkatesan et al., 2016) . The bright-red spots appearing near N1 and hydrogen atoms H8 and H15B indicate their roles as donors and/or acceptors; they also appear as blue and red regions corresponding to positive and negative potentials on the HS mapped over electrostatic potential (Spackman et al., 2008; Jayatilaka et al., 2005) View of the three-dimensional Hirshfeld surface of the title compound plotted over electrostatic potential energy in the range À0.0500 to 0.0500 a.u. using the STO-3 G basis set at the Hartree-Fock level of theory. Hydrogen-bond donors and acceptors are shown as blue and red regions, respectively, around the atoms, corresponding to positive and negative potentials.
Figure 6
Hirshfeld surface of the title compound plotted over shape-index.
Figure 4
View of the three-dimensional Hirshfeld surface of the title compound plotted over d norm in the range À0.1063 to 1.1444 a.u. 
respectively, together with their relative contributions to the Hirshfeld surface. The most important interaction is HÁ Á ÁH (Table 2) , contributing 48.5% to the overall crystal packing, which is reflected in Fig. 7b as widely scattered points of high density, due to the large hydrogen content of the molecule, with the tips at d e + d i $2.39 Å . In the presence of C-HÁ Á Á interactions, the pair of characteristic wings in the fingerprint plot delineated into HÁ Á ÁC/CÁ Á ÁH contacts (26.0% contribution), Fig The Hirshfeld surface analysis confirms the importance of H-atom contacts in establishing the packing. The large number of HÁ Á ÁH, HÁ Á ÁC/CÁ Á ÁH and H Á Á Á N/NÁ Á ÁH interactions suggest that van der Waals interactions and hydrogen bonding play the major roles in the crystal packing (Hathwar et al., 2015) .
Interaction energy calculations
The intermolecular interaction energies were calculated using the CE-B3LYP/6-31G(d,p) energy model available in CrystalExplorer17.5 (Turner et al., 2017) , where a cluster of molecules would need to be generated by applying crystallographic symmetry operations with respect to a selected central molecule within the radius of 3.8 Å by default (Turner et al., 2014) . The total intermolecular energy (E tot ) is the sum of electrostatic (E ele ), polarization (E pol ), dispersion (E dis ) and exchange-repulsion (E rep ) energies (Turner et al., 2015) with scale factors of 1.057, 0.740, 0.871 and 0.618, respectively (Mackenzie et al., 2017) . The hydrogen-bonding interaction energy (in kJ mol À1 ) was calculated as À15.0 (E ele ), À3.2 (E pol ), À81.9 (E dis ), 40.9 (E rep ) and À64.3 (E tot ) for the C-H Pyrd Á Á ÁN Pyrdz hydrogen bond.
DFT calculations
The optimized structure of the title compound in the gas phase was generated theoretically via density functional theory (DFT) using standard B3LYP functional and 6-311 G(d,p) basis-set calculations (Becke, 1993) as implemented in GAUSSIAN 09 (Frisch et al., 2009) . The theoretical and experimental results were in good agreement (Table 3) small, the molecule is highly polarizable and has high chemical reactivity. The DFT calculations provide some important information on the reactivity and site selectivity of the molecular framework. E HOMO and E LUMO clarify the inevitable charge-exchange collaboration inside the studied material, and are given in Table 4 along with the electronegativity (), hardness (), potential (), electrophilicity (!) and softness (). The significance of and is to evaluate both the reactivity and stability. The electron transition from the HOMO to the LUMO energy level is shown in Fig. 9 . The HOMO and LUMO are localized in the plane extending from the whole 4-[(prop-2-en-1-yloxy)methyl]-3,6-bis(pyridin-2-yl)pyridazine ring. The energy band gap [ÁE = E LUMO À E HOMO ] of the molecule is 4.1539 eV, and the frontier molecular orbital energies, E HOMO and E LUMO are À6.0597 and À1.9058 eV, respectively.
Database survey
Silver(I) complexes supported by 3,6-di(pyridin-2-yl)pyridazine ligands have been reported (Constable et al., 2008) . 
Synthesis and crystallization
THF (20 ml), [3,6-di(pyridin-2-yl)pyridazin-4-yl]methanol (3 mmol), 1.8 eq. of NaH and 0.04 eq. of 18-crown ether A were added to a conical flask and stirred for 10 min at room temperature. Then 1.2 eq of propargyl allyl chloride was added to the reaction mixture and stirred for 48 h. The solvent was then evaporated off and the required organic compound was obtained by liquid-liquid extraction using dichloromethane. The organic phase was dried with sodium sulfate (Na 2 SO 4 ), and then evaporated. The product obtained was separated by chromatography on a column of silica gel. The isolated solid was recrystallized from hexane-dichloromethane (1:1) to afford colourless crystals (yield: 87%, m.p. 376 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 5 . The hydrogen atoms were located in a difference-Fourier map and refined freely. 
Figure 9
The energy band gap of the title compound. program(s) used to solve structure: SHELXT (Sheldrick, 2015a ); program(s) used to refine structure: SHELXL2018 (Sheldrick, 2015b) ; molecular graphics: DIAMOND (Brandenburg & Putz, 2012) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
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4-[(Prop-2-en-1-yloxy)methyl]-3,6-bis(pyridin-2-yl)pyridazine
Crystal data Extinction coefficient: 0.0046 (5)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma (F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
